Properties group III nitrides  by Henini, M.
. . . .  _ l  BOOK REVIEWS RIIIIIIIIIIIIIIII . . . . .  5_  ....... .iiii..iiiiiiiiiii--i .................... 
Properties Group III Nitrides 
Properties Group III Ni- 
trides, James H. Edgar: 
Editor. Published by: IN- 
SPEC, the Institution of 
Electrical Engineers, Lon- 
don, UK Tel/fax: [44](0) 
1438 313311/360079.  
ISBN: 0-85296 818 3. 
There are several families 
of semiconductors ,  the 
most famil iar probably  
being the elemental semi- 
conductors  Si and Ge, 
located in column IVB of 
the periodic table. The III- 
V compounds and alloys 
are formed from various 
combinations of atoms lo- 
cated in columns IIIB and 
VB. Interest in the III- 
Nitrides materials, which 
include the direct band 
gap semiconductors InN, 
GaN, and A1N centres on 
the combinat ion of the 
wide energy gap and high 
electron mobility obtain- 
able in InN, the blue elec- 
troluminescence character- 
istic of  GaN and the 
insulating and piezoelectric 
propert ies of  AIN and 
GaN. By contrast films of 
BN, which is an indirect 
bandgap semiconductor,  
have been of interest pri- 
marily for wear- and corro- 
sion-resistant, electrically 
insulating and passivating 
surfaces. 
This is volume 11 of the 
Electronic Materials Infor- 
mation Service (EMIS) ser- 
ies and as with the others it 
organises the most current 
available data and provides 
a useful reference to the III- 
Nitrides research commu- 
nity. Chapter 1 review the 
basic physical properties of 
the group III nitrides. 
Chapters 2 and 3 cover 
phase diagrams and electri- 
cal transport properties. 
Chapters 4 and 5 contain 
the band structure of pure 
group III nitrides and al- 
loys. The important funda- 
mental optical functions 
are discussed in Chapter 6. 
Photoluminescence, catho- 
doluminescence, Raman 
and IR reflection chracter- 
istics of III-Nitrides are 
reviewed in Chapters 7 
and 8. Chapter 9 provides 
a discussion of defects and 
impurities in III-Nitrides. 
Finally, Chapter 10 re- 
views the properties of 
interfaces, both metallic 
and semiconducting hetero- 
junct ions,  formed with 
group III-Nitrides. 
This book aims to pro- 
vide a useful reference for 
researchers in this field, as 
well as a starting point and 
guide for those who are 
seeking to further exploit 
the unique properties of the 
I I I -Nitr ides based com- 
pounds and their alloys. 
Finally, I would like to 
congratulate the editor 
and the authors for their 
considerable fforts and I 
hope that this volume will 
serve as a complete refer- 
ence for the III-Nitrides 
technology, and stimulate 
further work in this excit- 
ing and expanding field. 
M Henini 
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Narrow bandgap semi- 
conductors have many un- 
ique properties arising from 
their band structure. One 
of the primary sources of 
interest is the small band- 
gap, which make them the 
material of choice for many 
applications in the infrared. 
The biggest single applica- 
tion of the narrow bandgap 
materials has been infrared 
sources and detectors. The 
use of these systems as 
detectors for the military 
is well-known, and were 
amply demonstrated in the 
Gulf War where infrared 
imaging sensors for missile 
and surveillance systems 
have been vital to military 
operations. The narrow 
gap I I -VI  compounds ,  
which are formed from the 
heavier elements (Cd, Hg 
and Te), have found major 
applications as infrared 
detectors. CdHgTe (CMT) 
detectors were first used in 
prototype imaging systems 
in 1965. Since then the 
technology has advanced 
rapid ly ,  and more re- 
sources have been invested 
in the deve lopment  of 
CMT than in any other 
semiconductor systems ex- 
cept silicon and GaAs. 
Developments in the tech- 
nology of CMT were main- 
ly pioneered in industrial 
and defence laboratories, 
and were cloaked in se- 
crecy. As a result, basic 
science research on the 
CMT material  did not 
start until relatively later. 
When the layers become 
available, the material at- 
tracted a tremendous inter- 
est amongst fundamental 
researchers because of its 
unique properties. CdTe, 
CdZnTe and CdSeTe are 
technologically important 
members of the family II- 
VI compounds semicon- 
ductors. Their most impor- 
tant  app l i ca t ion  is as 
substrate for the epitaxial 
growth of CMT. In addi- 
tion to covering the MCT 
system (part A: 360 pages) 
this volume contains a 
large section (part B: 238 
pages)  on the CdTe ,  
CdZnTe, CdSeTe range of 
materials. 
The data on the proper- 
ties of the narrow gap 
Cadmium-based  com-  
pounds are scattered over 
many decades in time and 
many journals. One must 
spend an inord inate  
amount of time and effort 
to gather the information 
needed. This Electronic 
Materials Information Ser- 
vice (EMIS) Datareviews 
Series No. 10 book from 
INSPEC, with contribu- 
tions from experts in the 
field, will certainly be one 
of  the most referenced 
books in research institu- 
tions. 
Parts A and B of this 
book, devoted entirely to 
MCT system and CdTe/ 
CdZnTe/CdTeSe materials 
respectively, deals in detail 
with the growth; the me- 
chanical, thermal, dielectri- 
cal, optical, band structure 
and carrier properties; dif- 
fusion and defects; surfaces 
and interfaces; and exploi- 
tation in devices. 
The book will fulfil its 
purpose if it gives the read- 
er easier access and better 
evaluation of future trends. 
The main attraction of this 
type of book is that it 
provides an excellent start- 
ing point for workers en- 
tering the field and a useful 
reference to the Cd-based 
compounds research com- 
munity. This volume of 
EMIS Datareviews Series, 
which is well produced, can 
be recommended on both 
counts since it provides a 
widely based cross-section 
of topics in this area and 
organises the most current 
available data. This volume 
adds to the excellent and 
already extensive range of 
previous EMIS Datare- 
views Series published by 
INPEC on various subjects. 
M Henini 
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